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(54) Pressure-sensitive cleaning sheet and method for cleaning an image-forming apparatus 



(57) A pressure-sensitive cleaning sheet is dis- 
closed which comprises a substrate, a pressure-sensi- 
tive adhesive layer formed on one or both sides of the 
substrate, and a porous screen disposed on the pres- 
sure-sensitive adhesive layer. The cleaning sheet is 
substantially non-tacky when the cleaning sheet surface 
is kept in a non-pressed state, and exhibits tackiness 
when the cleaning sheet surface is kept in a pressed 



state. Also disclosed are a method of using the cleaning 
sheet, an image-forming material having a cleaning 
part, and a method of cleaning an image-forming appa- 
ratus. These are useful for the cleaning of, e.g., the mag- 
netic reading parts and magnetic-card transport parts of 
apparatuses accepting various magnetic cards and the 
thermal heads and/or transport rollers of various record- 
ing apparatuses. 



FIG. 4 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a pressure-sensi- 
tive cleaning sheet, a method of using the same, an im- 
age-forming material having a cleaning part, and a 
method of cleaning an image-forming apparatus. These 
are useful for, e.g., the cleaning of the magnetic reading 
parts and magnetic-card transport parts of apparatuses 
accepting various magnetic cards, such as reader/writ- 
ers for rewritable cards and magnetic-card public tele- 
phones, the cleaning of the thermal printing head parts 
of thermal transfer printers, and the cleaning of the ther- 
mal heads and/or transport rollers of various recorders 
such as thermal recorders, printers for newspapers and 
journals, OAapparatus printers, and photographic print- 
ers. 

BACKGROUND OF THE INVENTION 

In magnetic-card readers, for example, the magnet- 
ic reading part and the magnetic-card transport part 
(belts and rollers) are gradually fouled due to foreign 
matters adherent to magnetic cards, such as sebaceous 
or oily secretions from fingers and dust particles. The 
fouling may finally results in a reading failure. In order 
to avoid this, the magnetic reading part and the magnet- 
ic-card transport part need to be cleaned periodically. 

In thermal transfer printers, there are cases where 
the thermal head part is fouled by the ink ribbon tocause 
blurring, etc. The thermal head part hence needs to be 
cleaned periodically. 

Image-forming apparatuses such as the printers of 
word processors and facsimile telegraphs and bar code 
printers employ image-forming materials such as ink rib- 
bons and toners. For example, in the image-forming ap- 
paratuses employing an ink ribbon, in which the thermal 
head should be brought into contact with the ink ribbon, 
there is a problem that foreign matters adhere to the 
heating part of the thermal head and accumulate there- 
on as the number of contacts increases, resulting in 
troubles in image formation. 

The image-forming apparatuses employing heat- 
sensitive recording media have the same troubles. 

The transport rollers of the above image-forming 
apparatuses also are fouled by the adhesion of dust par- 
ticles present in the surrounding atmosphere and of pa- 
per dust, etc., resulting in transport troubles. In printers 
for newspapers or journals, photographic printers, and 
the like, which frequently employ paper as an image- 
receiving material, there is a problem that paper dust 
adheres to the rolls and accumulates thereon as the 
number of times of use increases, resulting in transport 
troubles. 

At present, there is no sufficient measure to over- 
come the above problems. In case of troubles, it has 
been necessary to stop the apparatus to disassemble 



and clean the same. However, the cleaning requires 
much time, during which the apparatus cannot be used, 
causing great inconvenience. 

Prior art cleaning techniques proposed so far in- 
5 elude: a method in which a cleaning sheet of any-of var- 
ious card sizes which comprises a substrate sheet hav- 
ing a mere pressure-sensitive adhesive layer on one or 
both sides thereof is inserted into an apparatus accept- 
ing magnetic cards, whereby dust particles and other 
foreign matters adherent to the magnetic reading part 
and the magnetic-card transport part are transferred to 
the pressure-sensitive adhesive surface; and a method 
in which a cleaning sheet comprising a substrate sheet 
and a liquid-absorbing layer, e.g., a cloth or a non woven 
fabric, disposed on one or both sides of the substrate 
through a pressure-sensitive adhesive layer is inserted 
into an apparatus accepting magnetic cards after the liq- 
uid-absorbing layer is impregnated with a solvent such 
as acetone or an alcohol or with water, whereby dust 
particles and other foreign matters adherent to the mag- 
netic reading part and the card transport part are wiped 
away with the solvent-impregnated layer of the cleaning 
card (see, for example, JP-A-U-5-90608). (The term 
"JP-A-U" as used herein means an •unexamined pub- 
lished Japanese utility model application'.) 

However, cleaning with the above-described clean- 
ing card impregnated with a solvent is disadvantageous 
in that the working atmosphere becomes worse due to 
solvent vapor and the use of a solvent may damage the 
magnetic reading part or transport part or may cause 
other troubles. 

In contrast, cleaning with the above-described pres- 
sure-sensitive cleaning sheet eliminates those troubles. 
However, if a strongly tacky pressure-sensitive adhe- 
sive is used for heightening the cleaning efficiency, there 
are problems, for example, that transfer of trie pressure- 
sensitive adhesive to the surfaces to be cleaned (so- 
called adhesive transfer) and winding of the cleaning 
sheet around a transport roller are apt to occur, and that 
smooth cleaning is difficult since the cleaning sheet is 
apt to be caught due to its tackiness at the magnetic- 
card insertion opening or takeout opening in an appara- 
tus accepting magnetic cards. On the other hand, if a 
weakly tacky pressure-sensitive adhesive is used, the 
efficiency of the removal of foreign matters including 
dust particles decreases inevitably, so that the pressure- 
sensitive cleaning sheet should be repeatedly inserted 
a larger number of times, unavoidably resulting in a de- 
crease in the efficiency of cleaning. 

In the case of conducting cleaning with any of these 
prior art cleaning sheets, the cleaning sheet is actually 
used only when the apparatus has come not to work. 
Thus, the prior art techniques do not provide a drastic 
measure. 

Still another cleaning technique has been pro- 
posed, e.g.Jn JP-A-U -64-30259 and JP-A-63-8136 (the 
term "JP- A° as used herein means an "unexamined pub- 
lished Japanese patent application - ), in which a body to 
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be transported, such as ink sheets, having a pressure- 
sensitive adhesive layer for cleaning as a part thereof is 
used. However, this prior art cleaning technique also 
has the same problems as the above, and is still unsat- 
isfactory. 

SUMMARY OF THE INVENTION 

A first object of the present invention is to provide 
a pressure-sensitive cleaning sheet with which cleaning 
can be easily and smoothly conducted highly efficiently 
while satisfactorily preventing adhesive transfer. Specif- 
ically, the object is to provide a pressure-sensitive clean- 
ing sheet with which fouling substances can be easily 
removed, for example, from the magnetic reading part 
or magnetic-card transport part of an apparatus accept- 
ing magnetic cards and from the thermal head part of 
the printing part of a thermal transfer printer. 

A second object of the present invent bn is to pro- 
vide a roll-form image-forming material which has a spe- 
cific cleaning part and with which not only fouling sub- 
stances can be removed from an image-forming appa- 
ratus without stopping the same, but the number of 
times of disassembling/cleaning can be reduced. 

The present invention provides a pressure -sensi- 
tive cleaning sheet comprising a substrate, a pressure- 
sensitive adhesive layer formed on one or both sides of 
the substrate, and a porous screen disposed on the 
pressure-sensitive adhesive layer, the cleaning sheet 
being substantially non-tacky when the cleaning sheet 
surface is kept in a non-pressed state, under which the 
porous screen is projecting from the surface of the pres- 
sure-sensitive adhesive layer, and the cleaning sheet 
exhibiting tackiness when the cleaning sheet surface is 
kept in a pressed state, under which the pressure-sen- 
sitive adhesive layer appears on the sheet surface 
through the openings of the porous screen to thereby 
have a surface which is on almost the same level as the 
surface of the porous screen. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 (A) is a plane view illustrating an embodiment 
of the pressure-sensitive cleaning sheet according to 
the present invention. Fig. 1 (B) is a sectional view taken 
on the line B-B of Fig. 1 (A). 

Figs. 2 (A) and 2 (B) are microphotographs (scan- 
ning electron microscope photographs) showing yarn 
patterns on the surfaces of other embodiments of the 
pressure-sensitive cleaning sheet according to the 
present invention. 

Figs. 3 (A) and 3 (B) are sectional views illustrating 
the states of a pressure -sensitive cleaning sheet ac- 
cording to the present invention which is being used in 
respective stages. 

Fig. 4 is a diagrammatic view of a roll-form image 
forming material according to the present invention. 

Fig. 5 is a diagrammatic view of another roll-form 



image forming material according to the present inven- 
tion. 

Fig. 6 is a diagrammatic view of still another roll- 
form image forming material according to the present 
5 invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the present invention will be ex- 
plained below by reference to the drawings. However, 
the present invention should not be construed as being 
limited to these embodiments. 

Fig. 1 (A) is a plan view illustrating an embodiment 
of the pressure-sensitive cleaning sheet according to 
the present invention. Fig. 1 (B) is a sectional view taken 
on the line B-B of Fig. 1 (A). 

In Fig. 1 (A) and (B), numeral 1 denotes a sheet- 
form substrate. The substrate has such a flexural mod- 
ulus that it can almost completely recover its original flat 
shape after being bent during use as described later. 
Examples of the sheet-form substrate 1 include sheets 
of plastics such as poly(ethylene terephthalate), poly- 
propylene, and polyvinyl chloride, papers (in particular,' 
resin-impregnated papers), synthetic papers, and lami- 
nates of these. The thickness of the sheet is not partic- 
ularly limited, and may be suitably decided according to, 
e.g., the thicknesses of the insertion openings of appa- 
ratuses. The substrate usually has a thickness of about 
from 1 2 pin to 2.0 mm. The preferred range of the thick- 
ness thereof is about from 50 u^n to 1 .0 mm from the 
standpoints of the sizes of the insertion openings of ap- 
paratuses, hardness suitable for handling, etc. 

Numeral 2 denotes a pressure-sensitive adhesive 
layer formed on at least one side of the sheet-form sub- 
strate 1 . The material of the pressure-sensitive adhesive 
layer 2 is hot particularly limited, and examples thereof 
include synthetic rubbers, such as acrylic, styrene, and 
silicone rubbers, and natural rubber. The thickness of 
the pressure-sensitive adhesive layer 2 is preferably 
smaller than that of the porous screen described below, 
especially desirably by about 1 0 to 50%. If the pressure- 
sensitive adhesive layer has too large a thickness, there 
is a fear that the pressure-sensitive adhesive may pro- 
trude on the porous screen. 

Numeral 3 denotes a porous screen disposed on 
the surface of the pressure-sensitive adhesive layer 2. 
Examples of the porous screen include woven fabrics, 
nonwoven fabrics, papers, plastic nets, and knit fabrics. 
Especially preferably used are knit fabrics such as those 
shown in Fig. 2 (A) and (B) (having an average yarn 
thickness of, e.g., from 10 to 300 u/n), from the stand- 
point that such fabrics are effective in enhancing elas- 
ticity in the thickness direction due to the yarn intersec- 
tions thereof. 

The material of the porous screen is not particularly 
limited. Examples thereof include polyesters, polyprop- 
ylenes, Tetoron, and mixtures of these. 

In Fig. 1 (A) and (B), numeral 20 denotes the ex- 
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posed pressure-sensitive adhesive layer surface which 
appears on the sheet surface through the openings of 
the porous screen 3. The ratio of the area Sj of the ex- 
posed pressure-sensitive adhesive layer surface 20 to 
the area S 2 of the non-exposed pressure-sensitive ad- 
hesive layer surface which the porous screen 3 covers, 
$\/$2> is generally from 50/1 to 1/10, preferably from 
20/1 to 1/5, more preferably from 10/1 to 1/3. If the ratio 
S-,/S 2 exceeds 50, it is not ensured that the cleaning 
sheet is substantially non-tacky when the sheet is in a 
non-pressed state, which will be described below On 
the other hand, if that ratio is below 1/10, the cleaning 
sheet hardly exhibits tackiness when the sheet is in a 
pressed state, which will be described below. 

Even when the pressure-sensitive cleaning sheet 
of the present invention is brought into contact with a 
member to be cleaned 4, in such a manner that the po- 
rous screen 3 comes into contact with the member 4 at 
a contact pressure of substantially zero as shown in Fig. 
3 (A), the member to be cleaned 4 is prevented from 
coming into contact with the exposed pressure-sensitive 
adhesive layer surface 20. This is because the porous 
screen 3 is projecting from the surface of the pressure- 
sensitive adhesive layer 2. As a result, the pressure- 
sensitive cleaning sheet 2 is substantially non-tacky. 
The term 'substantially non-tacky" used herein means 
that the cleaning sheet feels non-tacky by the light 
touch. 

In contrast, when the member to be cleaned 4 is 
brought into contact with the porous screen 3 at a suffi- 
cient contact pressure, the surface of the cleaning sheet 
is kept in a pressed state and the cleaning sheet is de- 
formed, as shown in Fig. 3 (B). As a result, the pressure- 
sensitive adhesive layer 2 appears on the sheet surface 
through the openings of the porous screen 3, whereby 
the exposed pressure-sensitive adhesive layer surface 
20 is on almost the same level as the surface of the po- 
rous screen 3. Since the exposed pressure-sensitive 
adhesive layer surface 20 thus comes into contact with 
the member to be cleaned 4, the cleaning sheet exhibits 
tackiness. 

The cleaning sheet desirably has a moderate adhe- 
sive strength. This is because if a cleaning sheet having 
too high an adhesive strength is used for the cleaning 
of an apparatus, the sheet may damage the surface of 
the transport rubber rollers or other parts of the appara- 
tus or may cause adhesive transfer. The adhesive 
strength (at 23°C) of the cleaning sheet is usually 5 kg/ 
20 mm or lower, preferably about from 2 kg/20 mm to 
200 g/20 mm. The adhesive strength of a cleaning sheet 
is herein determined through a test in which the cleaning 
sheet on which a porous screen has not been disposed 
is applied to a stainless-steel plate by pressing the sheet 
against the plate by rolling a 2-kg roller forward and 
backward once on the sheet, and the resultant test piece 
is immediately subjected to 180° peeling at a peel rate 
of 300 mm/min. 

After the member to be cleaned 4 is contacted with 



the exposed pressure-sensitive adhesive- layer surface 
20 with pressing as shown in Fig. 3 (B), the member 4 
is separated from the exposed pressure-sensitive adhe- 
sive layer surface 20. Upon the separation, dust parti- 

5 cles and other foreign matters adherent to the surface 
of the member to be cleaned 4 are transferred to the 
exposed pressure-sensitive adhesive layer surface 20, 
whereby the surface of the member to be cleaned 4 is 
cleaned. In this case, a tensile lorce is applied to the 

10 interface between the exposed pressure-sensitive ad- 
hesive layer surface 20 and the member to be cleaned 
4 during the peeling of the surface 20 from the member 
4. During the peeling, the exposed pressure-sensitive 
adhesive layer surface 20 is held in place by the mesh 

15 structure of the porous screen 3, whereby the tensile 
stress f exerted on the interface between the exposed 
pressure-sensitive adhesive layer surface 20 and the 
substrate 1 is reduced accordingly. As a result, the ex- 
posed pressure-sensitive adhesive layer surface 20 can 

20 be satisfactorily prevented from being separated from 
the substrate 1 and being transferred to the member to 
be cleaned 4 (i.e., prevented from causing adhesive 
transfer). 

After the exposed pressure-sensitive adhesive lay- 
2S er surface 20 is brought into contact with the member to 
be cleaned 4 with pressing, the member 4 is separated 
from the exposed pressure-sensitive adhesive layer 
surface 20, upon which separation the cleaning sheet is 
released from pressing. Since the substrate, pressure- 
30 sensitive adhesive layer, and porous screen 3 which are 
components of the cleaning sheet of the present inven- 
tion each has moderate elasticity, the cleaning sheet re- 
covers from deformation upon release from pressing. As 
a resu It, the porous screen sheet 3 projects from the sur- 
as face of the exposed pressure-sensitive adhesive layer 
20 as shown in Fig. 3 (A), and the cleaning sheet hence 
comes again to be substantially non-tacky. 

Especially in the case where transport rollers or 
belts in a card transport part are to be cleaned, the upper 
to and lower transport members are in contact with each 
other while being pressed against each other since 
these members are generally made of a rubbery elas- 
tomer. Because the cleaning sheet passes between the 
upper and lower transport members which are being 
45 pressed against each other, the sheet is deformed by 
the pressing and the rubber elastomer members for 
transport are also deformed simultaneously. As a result, 
the exposed pressure-sensitive adhesive layer surface 
comes into contact with the members to be cleaned. Af- 
50 ter passing through the transport part, the sheet recov- 
ers its original shape mainly due to the rigidity of the 
substrate. 

In the case where a magnetic reading part or a ther- 
mal head part is to be cleaned, the cleaning sheet in- 
55 sorted thereinto is pressed by means of a press roller 
against the part to be cleaned, and thus comes into a 
pressed state. Since the press roller also is made of a 
rubbery elastomer, the cleaning card is deformed and 
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the exposed pressure-sensitive adhesive layer surface 
comes into contact with the part to be cleaned, as in the 
above case. 

The present invention produces the following effect 
besides the above. The part to be cleaned 4 is wiped 
with the surface of the porous screen 3. As a result, foul- 
ing substances are wiped off and caught by the pres- 
sure-sensitive adhesive layer 2. This effect is pro- 
nounced especially when the cleaning sheet is thick (like 
the cash card type) and less apt to be deformed. 

The total thickness of the pressure-sensitive clean- 
ing sheet according to the present invention may be suit- 
ably decided according to the size of the insertion open- 
ing of the apparatus to be cleaned. For example, in the 
case where the cleaning sheet is to be used for cleaning 
the magnetic reading part and magnetic-card transport 
part of a reader/writer for rewritable cards, the total 
thickness of the cleaning sheet is usually about from 200 
to 320 jam. 

The cleaning of, for example, the magnetic reading 
part and magnetic-card transport part of a reader/writer 
for rewritable cards or a thermal head part for thermal 
printing with the pressure-sensitive cleaning sheet ac- 
cording to the present invention is conducted as follows. 
First, the card type pressure-sensitive cleaning sheet 
(hereinafter referred to as cleaning card) is inserted into 
the card insertion opening. In this stage, the cleaning 
card is in a non-pressed state and hence is substantially 
non-tacky. Thus, the insertion is accomplished exceed- 
ingly smoothly. 

The cleaning card inserted is drawn into the appa- 
ratus by means of draw rolls, and passes through the 
magnetic-card transport part. During the passing, the 
surface of the porous screen, which is in contact with 
the transport part, is pressed and the card surface ex- 
hibits tackiness as described above. Thus, with the 
passing of the cleaning card, the magnetic-card trans- 
port part is cleaned. The cleaning card subsequently 
comes into contact with the surface of the magnetic 
reading part. As a result, the reading part surface is 
wiped with the porous screen to separate fouling sub- 
stances from the surface. The fouling substances come 
into contact with the exposed pressure-sensitive adhe- 
sive layer surface and are thus removed. 

Thereafter, the cleaning card is sent to the card 
takeout opening by means of the rotational force of the 
draw rolls. The cleaning card is thus separated from the 
magnetic-card transport part and magnetic reading part 
or from the thermal head part without causing adhesive 
transfer. 

When the cleaning card has passed through the 
draw rolls, it is in a substantially non-pressed state and 
the card surface hence comes again to be substantially 
non-tacky. As a result, the cleaning card smoothly ap- 
pears at the card takeout opening. 

When used for the cleaning of an apparatus in 
which the passageway extending from the card insertion 
opening to the card takeout opening has a bent part, the 



cleaning card recovers its flat shape immediately after 
passing through the bent part because the cleaning card 
is highly elastic as long as the sheet-form substrate 
thereof has a thickness of about from 50 to 350 um 
5 Therefore, the cleaning card can pass smoothly through 
the bent part and the subsequent passageway part. 

The pressure-sensitive cleaning sheet of the 
present invention can have a constitution comprising a 
sheet-form substrate, a pressure-sensitive adhesive 
layer formed on each side of the substrate, and a porous 
screen disposed on each pressure-sensitive adhesive 
layer Cleaning with this cleaning sheet can be conduct- 
ed, for example, in such a manner that one side of the 
sheet is used in the first insertion and the other side 
thereof is used in the second insertion. 

Besides being used for the cleaning of the magnetic 
reading part and magnetic-card transport part of a read- 
er/writer for rewritable cards, as described above, the 
pressure-sensitive cleaning sheet according to the 
present invention is usable for the cleaning of the mag- 
netic reading parts, magnetic-card transport parts, and 
other parts of apparatuses accepting various magnetic 
cards, such as, e.g., public telephones, automatic 
checking and collecting machines, and ticket dispens- 
ers accepting cards such as Orange Cards (which are 
used in Japan), IC card readers, cash dispensers, and 
prepaid card machines. The cleaning sheet of the 
present invention is also usable for the cleaning of the 
printing parts and transport parts, e.g., draw rolls, of var- 
ious printers and copiers of the thermal transfer and oth- 
er types. In such applications, the pressure under which 
the cleaning sheet exhibits tackiness is generally 30 g/ 
cm 2 or more. 

The present invention furthermore provides a roll- 
form image-forming material having a cleaning part, 
which comprises a pressure-sensitive adhesive layer 
having a porous screen disposed thereon. 

The cleaning part is substantially non-tacky when 
the cleaning part surface is kept in a non-pressed state, 
under which the porous screen is projecting from the 
surface of the pressure-sensitive adhesive layer. The 
cleaning part exhibits tackiness when the cleaning part 
surface is kept in a pressed state, under which the pres- 
sure-sensitive adhesive layer appears on the cleaning 
part surface through the openings of the porous screen 
to thereby have a surface which is on almost the same 
level as the surface of the porous screen. 

Examples of the image-forming material of the 
present invention include heat-sensitive recording pa- 
pers, ink ribbons, photographic printing papers, and oth- 
er general printing materials which each has the above- 
described specific cleaning part as a part thereof. These 
image-forming materials are not particularly limited in 
the position where the cleaning part has been disposed 
and in methods for forming the cleaning part. For exam- 
ple, as shown in Figs. 4 to 6, a cleaning part 8 can be 
connected with a connecting tape 7 or the like to an im- 
age-forming material 5, such as a roll-form ink ribbon or 
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printing material, at the front end of the material 5 wound 
around a core 6 (Fig. 4), or somewhere between the 
front and rear ends thereof (Fig. 5), or at the rear end 
thereof (Fig. 6). In this case, the connection is preferably 
conducted in such a manner that the image-forming ma- 
terial 5 does not overlap the cleaning part 8, from the 
standpoint of cleaning efficiency, etc. 

The pressure-sensitive cleaning sheet according to 
the present invention is substantially non-tacky in a non- 
pressed state, and exhibits tackiness upon pressing. 
Upon release from the pressing, the cleaning sheet re- 
covers the substantially non-tacky properties or weak 
tackiness. Therefore, the cleaning sheet can be smooth- 
ly inserted into an apparatus accepting magnetic cards. 
During the passing thereof through the magnetic read- 
ing part and magnetic-card transport part, the cleaning 
sheet is in a pressed state and is capable of efficiently 
cleaning these parts by means of the sufficiently high 
adhesive strength thereof. When the cleaning sheet has 
passed through the transport part, it is released from 
pressing and thus recovers the substantially non-tacky 
properties. Hence, the cleaning sheet can be smoothly 
taken out. The cleaning sheet is extremely useful for the 
cleaning of, e.g. , magnetic reading parts, magnetic-card 
transport parts, and the printing parts of various printers. 

Furthermore, the roll-form image forming material 
of the present invention has the following effects. By 
transporting the image-forming material through any of 
various image-forming apparatuses, the thermal head 
and transport rollers can be cleaned automatically dur- 
ing use without stopping the apparatus. Hence, the 
number of times of disassembling/cleaning can be con- 
siderably reduced. 

The present invention will be explained below in 
more detail by reference to Examples, but the invention 
should not be construed as being limited thereto in any 
way. 

EXAMPLE 1 

On one side of a poly (ethylene terephthalate) sheet 
having a thickness of 1 88 jim was formed a layer of an 
acrylic pressure-sensitive adhesive (obtained by copo- 
lymerizing a mixture consisting of 90 parts by weight of 
2-ethylhexyl aery late, 1 0 parts by weight of acrylic acid, 
and 300 parts by weight of ethyl acetate) having a thick- 
ness of 30 urn (on a dry basis). The knit fabric shown in 
Fig. 2 (A) (made of a polyester; average yam thickness, 
45 \im) was adhered as a porous screen to the pressure- 
sensitive adhesive layer by pressing with an iron roll at 
130°C. The resultant structure was cut into a card size 
to obtain a card type pressure-sensitive cleaning sheet. 

In this cleaning sheet, the ratio of the area S 1 of the 
exposed surface of the pressure-sensitive adhesive lay- 
er which had appeared on the sheet surface through the 
openings of the porous screen to the area Sg of the sur- 
face of the non-exposed pressure-sensitive adhesive 
layer which the porous screen covers, S^S^ was 3.8/1 . 



The adhesive strength of this cleaning sheet as de- 
termined by the method described hereinabove was 850 
g/20 mm. 

5 EXAMPLE 2 

A card type pressure-sensitive cleaning sheet was 
obtained in the same manner as in Example 1 , except 
that the porous screen was replaced with the knit fabric 
10 shown in Fig. 2 (B) (made of a polyester; average yam 
thickness, 45 u/n). 

In this cleaning sheet, the ratio of the area S, of the 
exposed surface of the pressure-sensitive adhesive lay- 
er which had appeared on the sheet surface through the 
15 openings of the porous screen to the area S 2 of the sur- 
face of the non-exposed pressure-sensitive adhesive 
layer which the porous screen covers, S^S 2t was 3.4/1 . 

The adhesive strength of this cleaning sheet as de- 
termined by the method described hereinabove was 850 
20 g/20 mm. 

EXAMPLE 3 

A card type pressure-sensitive cleaning sheet was 
25 obtained in the same manner as in Example 1, except 
that the pressure-sensitive adhesive was replaced with 
a synthetic rubber pressure-sensitive adhesive (ob- 
tained by compounding 100 parts by weight on a solid 
basis of a 50 wt% toluene solution ol a styrene-isoprene- 
30 styrene polymer (Kraton 1107, manufactured by Shell 
Kagaku K.K., Japan) with 150 parts by weight of a tack- 
ifier (Marukarez H700M, manufactured by Maruzen Pet- 
rochemical Co., Ltd., Japan) and 3 parts by weight of an 
antioxidant). 

35 in this cleaning sheet, the ratio of the area of that 
exposed surface of the pressure-sensitive adhesive lay- 
er which had appeared on the sheet surface through the 
openings of the porous screen to the area S 2 of the sur- 
face of the non-exposed pressure-sensitive adhesive 

40 layer which the porous screen covers, S n /S 2 , was 3.8/1 . 
The adhesive strength of this cleaning sheet as de- 
termined by the method described hereinabove was 
1,800 g/20 mm. 

45 EXAMPLE 4 

A card type pressure-sensitive cleaning sheet was 
obtained in the same manner as in Example 1, except 
that the porous screen was replaced with a polyester 
50 woven fabric having a lattice pattern such as that shown 
in Fig. 1. 

In this cleaning sheet, the ratio of the area S A of the 
exposed surface of the pressure-sensitive adhesive lay- 
er which had appeared on the sheet surface through the 
55 openings of the porous screen to the area S 2 of the sur- 
face of the non-exposed pressure-sensitive adhesive 
layer which the porous screen covers, S^/S 2 , was 1/25. 

The adhesive strength ol this cleaning sheet as de- 
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termined by the method described hereinabove was 850 
g/20 mm. 

COMPARATIVE EXAMPLE 1 

A card type pressure-sensitive cleaning sheet was 
obtained in the same manner as in Example 1, except 
that the porous screen was omitted. 

COMPARATIVE EXAMPLE 2 

A card type pressure-sensitive cleaning sheet was 
obtained in the same manner as in Example 3, except 
that the porous screen was omitted. 

In order to compare the pressure-sensitive cleaning 
sheets obtained in the above Examples and Compara- 
tive Examples in performance, a card transport appara- 
tus was fabricated which was similar to that in a reader/ 
writer for rewritable cards. The draw rolls of the appara- 
tus were intentionally fouled, and the cleaning sheets of 
the Examples and Comparative Examples were used in 
a test for cleaning the draw rolls. Twenty sheets of each 
sample were tested. As a result, the cleaning sheets of 
the Examples each was non-tacky to the touch prior to 
card insertion. These cards could be smoothly inserted 
without showing any adhesion at the card insertion 
opening. After passing through the apparatus, these 
cards showed almost the same non-tackiness as prior 
to insertion. The cards of the Examples could hence be 
smoothly taken out without showing adhesion at the 
card takeout opening. 

In contrast, the cleaning sheets of the Comparative 
Examples each showed considerable adhesive transfer 
to the card insertion opening and card takeout opening, 
and the percentage of insertion failures and takeout fail- 
ures was as high as about 97%. 

From the fouled state of the card type cleaning 
sheets taken out, the cleaning sheets of the Examples 
were ascertained to have a sufficient cleaning effect. 
These cleaning sheets were almost comparable in 
cleaning effect to the cleaning sheets of Comparative 
Examples which had passed through the card takeout 
opening. 

EXAMPLE 5 

Cleaning sheets were obtained in the same manner 
as in Examples 1 and 2, except that the substrate was 
replaced with a poly(ethylene terephthalate) sheet hav- 
ing a thickness of 50 um These cleaning sheets were 
cut into the same width as an ink ribbon for bar code 
(Dura Ink H, manufactured by Nitto Denko Corporation), 
and then connected to the ink ribbon (length, 300 m) 
with a connecting tape (Splicing Tape No. 31 B, manu- 
factured by Nitto Denko Corporation; width, 30 mm) in 
the manners shown in Figs. 4, 5, and 6. Each resultant 
ribbon was wound up. Thus, roll-form ink ribbons having 
a cleaning part were obtained. 



The thus-obtained ink-ribbons having a cleaning 
part each was mounted on a bar code printer (Dura 
Printer R, manufactured by Nitto Denko Corporation), 
and continuously used for one week. As a result, no ink 

5 blurring occurred. On the other hand, an ink ribbon hav- 
ing no cleaning part was used in the same manner. As 
a result, ink blurring occurred in 24-hour continuous use. 

While the invention has been described in detail and 
with reference to specific embodiments thereof, it will be 

io apparent to one skilled in the art that various changes 
and modifications can be made therein without depart- 
ing from the spirit and scope thereof. 



15 Claims 

1. A pressure-sensitive cleaning sheet comprising a 
substrate, a pressure-sensitive adhesive layer 
formed on one or both sides of the substrate, and a 

20 porous screen disposed on the pressure-sensitive 
adhesive layer, the cleaning sheet being substan- 
tially non-tacky when the cleaning sheet surface is 
kept in a non-pressed state, under which the porous 
screen is projecting from the surface of the pres- 

2S sure-sensitive adhesive layer, and the cleaning 
sheet exhibiting tackiness when the cleaning sheet 
surface is kept in a pressed state, under which the 
pressure-sensitive adhesive layer appears on the 
sheet surface through the openings of the porous 

30 screen tothereby have a surface which isonalmost 
the same level as the surface of the porous screen. 

2. The pressure-sensitive cleaning sheet of claim 1, 
wherein the ratio of the area S 1 of the exposed sur- 

35 face of the pressure-sensitive adhesive layer which 
has appeared on the sheet surface through the 
openings of the porous screen to the area Sg of the 
non-exposed surface of the pressure-sensitive ad- 
hesive layer which the porous screen covers, S A / 

40 S2, is1rom50/1 to 1/10. 

3. A method of using a pressure-sensitive cleaning 
sheet comprising a substrate, a pressure-sensitive 
adhesive layer formed on one or both sides of the 

45 substrate, and a porous screen disposed on the 
pressure-sensitive adhesive layer, the cleaning 
sheet being substantially non-tacky when the clean- 
ing sheet surface is kept in a non-pressed state, un- 
der which the porous screen is projecting from the 

50 surface of the pressure-sensitive adhesive layer, 
and the cleaning sheet exhibiting tackiness when 
the cleaning sheet surface is kept in a pressed 
state, under which the pressure-sensitive adhesive 
layer appears on the sheet surface through the 

55 openings of the porous screen to thereby have a 
surface which is on almost the same level as the 
surface of the porous screen, 

which comprises bringing the press ure-sensi- 
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tive cleaning sheet into contact with a body to be 
cleaned, while pressing the cleaning sheet against 
the body. 

4. The method of claim 3, wherein the ratio of the area 
S n of the exposed surface of the pressure-sensitive 
adhesive layer which has appeared on the sheet 
surface through the openings of the porous screen 
to the area S 2 of the non-exposed surface of the 
pressure-sensitive adhesive layer which the porous 
screen covers, S^Sg, is from 50/1 to 1/10. 

5. The method of claim 3, wherein the body is selected 
from the group consisting of a magnetic reading 
part, a magnetic-card transport part, and a thermal 
head part for thermal transfer printing. 

6. The method of claim 4, wherein the body is selected 
from the group consisting of a magnetic reading 
part, a magnetic-card transport part, and a thermal 
head part for thermal transfer printing. 

7. A roll-form image-forming material having a clean- 
ing part, the cleaning part comprising a pressure- 
sensitive adhesive layer having a porous screen 
disposed thereon. 

8. The roll-form image-forming material of claim 7, 
wherein the cleaning part is substantially non-tacky 
when the cleaning part surface is kept in a non- 
pressed state, under which the porous screen is 
projecting from the surface of the pressure-sensi- 
tive adhesive layer, and the cleaning part exhibits 
tackiness when the cleaning part surface is kept in 
a pressed state, under which the pressure-sensitive 
adhesive layer appears on the cleaning part surface 
through the openings of the porous screen to there- 
by have a surface which is on almost the same level 
as the surface of the porous screen. 

9. The roll-form image-forming material of claim 7, 
wherein the ratio of the area of the exposed sur- 
face of the pressure-sensitive adhesive layer which 
has appeared on the sheet surface through the 
openings of the porous screen to the area S2 of the 
non-exposed surface of the pressure-sensitive ad- 
hesive layer which the porous screen covers, Sj/ 
S 2 , is from 50/1 to 1/10. 



11. The roll-form image-forming material of claim 7, 
wherein the image-forming material is one member 
selected from the group consisting of heat-sensitive 
recording papers, ink ribbons, photographic printing 

5 papers, and other general printing materials. 

12. The roll-form image-forming material of claim 8, 
wherein the image-forming material is one member 
selected from the group consisting of heat-sensitive 

10 recording papers, ink ribbons, photographic printing 
papers, and other general printing materials. 

13. A method of cleaning an image-forming apparatus 
which comprises cleaning a thermal head and/or a 

15 transport roller of the apparatus by transporting 
through the apparatus a roll-form image-forming 
material having a cleaning part comprising a pres- 
sure-sensitive adhesive layer having a porous 
screen disposed thereon. 

20 

1 4. The method of claim 1 3, wherein the ratio of the ar- 
ea S 1 of the exposed surface of the pressure-sen- 
sitive adhesive layer which has appeared on the 
sheet surface through the openings of the porous 

2s screen to the area of the non-exposed surface 
of the pressure-sensitive adhesive layer which the 
porous screen covers, S^Sg, is from 50/1 to 1/10. 

1 5. The method of claim 1 3, wherein the image-forming 
30 material is one member selected from the group 

consisting of heat -sensitive recording papers, ink 
ribbons, photographic printing papers, and other 
general printing materials. 

35 16. The method of claim 14, wherein the image-forming 
material is one member selected from the group 
consisting of heat-sensitive recording papers, ink 
ribbons, photographic printing papers, and other 
general printing materials. 

40 



4$ 



10. The roll-form image-forming material of claim 8, so 
wherein the ratio of the area St of the exposed sur- 
face of the pressure-sensitive adhesive layer which 
has appeared on the sheet surface through the 
openings of the porous screen to the area Sg of the 
non-exposed surface of the pressure-sensitive ad- ss 
hesive layer which the porous screen covers, 
S 2 , is from 50/1 to 1/10. 
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